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A method worked @ub by “the acthdt dor produring sintered per- 
marent magoets conta if per cent of Al, 23 per cont of Ca, 14 per 
cent of Ni. 3 per cent we ¢  gH@ 52 per cent Fe. 1 was found that pres- 
sing cf powders should be carried out under a pressure of + eC a 

ar Tintering et a temperature of about 1978°C. Aluminium ts jntrodu- 
ced Inte the mixture of powders 19 the form of Fe-Al alloy; entering 


can be performed with or without the addition of TiH: In order te 

~ ,2- abtiin good properties, the following essential conditions should be 
ma ntained. — chemical purity of powders, purity of atmosphere during 
the sintering process, aid suitable coolirg rate piter sintering. Ths 
energy of magnets obtained by this method {s characterised by the 
product: 1.6 % 10 Gs % Oe. 
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_electrolyais and had the following purity: Cu 98-7, Co 99-7, 
_ eonty. Cu 45, Co 30, and Ni 25%. The 
‘duced in a H atmosphere for 10 hr. at 700°C. (600° C. in the 
* specimens were then sintered in H for 3 hr. at 1250°C. and 
- sintering in 


“at 650°C. for 6 hr. The product BH,,;. for the specimens” 


Fo Bintered ’ Pormanent 

R Le¢Prace Inet. . 
Minist. Hutn., 1954, 6, (1), 50-56).—{In Poliah}. Prepn. of 
permanent magnets by sintering Cu, Co, and Ni mixed - 
powders is described.. The powders used were produced by 


‘4 »aintered 


Ni 08:3%.. The best regults wero obtained with mixtures . 
powders were re- 


case of Cu), mixed for 10 hr., and again heated in H to 650° C. ° 
for 10hr. before compression to 6000kg./em.*.. The compressed 


ett earn Soo ip maven yo gecen Aeamem oN ema ame: fm 


compressed agsin to 10,000 kg./em.?. This was followed by , 
for -2 hr. at 1200°C. The heat-treatment |} 


consisted of quenching in oi] from 1100? 0. and tempering 


son ene 


thus prepared reached +he value 1-38 x.10' gauss-Oe., which ° 
is higher than figures quoted in the literature. - Small addn. of : 
lubricants such as . paraffin, Gir or glycerol beforo_ 
‘prvssi re found to increase slightly the d ee the producta-j° 
and improve their magnetic properties. —8. Ko Le 3 005° 
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Bogumila Winsch and Wladyslaw Rutkowski (GLiwice), "Rueckgewinnung 
yon Zink aus Abfaellen durch alkalische Elektrolyse,” Chemische Technik 
(Berlin), 9/11, November 1957, PP- 654-61. ee og ge 


Received on 23 September 1957. 
Communication from the Institute for Nonferrous metals, Gliwice. 
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wed, togather with alumintum tn the form of Al Fé, : 
ire compacted undar high pressure and sintered tn a slow flow of : 
tydrogen. .The influence of cooling rate ard dousity on the m etic a 


J ropertie® Of alloys of compasition Fe 66,4, Ni 22%, At iT” ; 
1 ent Nt 28%, Al 12.5% are described, and the effect of powder f 


‘a 
‘ize and compacting pressure on the aluminium oxide {ilms ie dis- 
cuased briefly, . A.£,De Barr 
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W, Rutkowski (Gliwice), "Untersuchungen zum Sinterlauf und von 
Rekristallisationsvorgaenzen," Neue Huette (Berlin), 3/1, January 

1958, pp. 37-43. 

Studies om the Stages of Sintering and on Recrystallization Phenomena - , 
Receivel cn 11 Septembsar 1957. 


(Several Tolish authors are listed in the bibliography which acccompanges 


the article.) 
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“VI Direct methods in -flame-photometric  é 
ye Rutkowski and §. 


~~ wtih, 
i Cie Geiss ns ron Medel II), 
“or oxyhydrogen (on Uvispek) flame-photometry detns. of 
Ca and Sr. The Na salt of EDEN wes adced to prevent 
‘pptn. JI and Il, and I in C,Hr-air flame, suppressed th 
Te loaton of Ca (at 422.7 and 622 my), until a 1:1 mole ratio. 
was attained. . This is believed to be a result of free metal 
fons combining with fonized anions. I, I, and Ti‘* did not. = 
ae ‘Interfere with Se detn. (at 460.7 ry). rely and III sup-' 
pecans Ch et eons een baci Oy he 
“A joonen, . 
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PEQTOIITAL: HRIIE; Vou. 25, no. 10 Oct. 1958. 


RUTNCUSET, VY. Pressing of brittle powder, p. 3976 


‘ eaey : Goes 6262 # 
Monthly List of East European Accessions (BEAI) LE Vol. 8, No. April, 1959, Unclass. 
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Rutkowski, Wladyslaw, Doctor and Bryniarski, J, 
‘Ergifieers “Oo 3 
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Problems of Powder Elastic Strain during Pressing 


Hutnik, 1959, Nr 4, pp 154-158 (Poland) 


One of the most interesting and important phenomena 


to be observed during powder pressing is the elastic 
strain they exhibit after pressure is released. Some 
pressed powders crumble after being removed from the 
matrix. This can be influenced both by the method 
adopted during pressing and by the properties of the 
powder itself, The external pressure applied by the 
press is equal to the powder's reaction. As pressure 
is increased elastic strain appears and finally, when 
external pressure passes the point of critical tension 
the powder is subjected to plastic strain. After pres- 
sure is removed, plastic strain remains but only 
elastic tension is observable. Fig. 1 shows the re- yp 
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_ Card 2/4 
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sults of Balshin's experiments with a Gagarin press, 
He is of the opinion that strain depends on: the hard~ 
ness of the materials used, the weight used, its oxi- 
dation and granular shape, the role of gases which | 
occupy 80% of the space in the matrix and finally the 
power of the press itself. Tichtman has found that 

the use of certain liquid agents decreases elastic 
strain by spreading tension more evenly and reducing 
friction. Experiments designed to confirm this were 
carried out with a press made by the, Wolpert Werke, 
Pressure of :-from 1‘ to 15 tons per cm were applied to 
about 10 mm of various powders (this being their thick- 
ness under the press). The materials used were: elec 
trolitie iron, oxidised and non-oxidised, mechanic 
iron from the Hametag mills, chromium, copper, lead 
and silver powders. Table 1 gives the physical proper- 
ties of these materials. Pressing was carried out 

with .these powders in their normalstate and again yA 
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Card 3/4 


- POL/39-59~4-4/14 


the powders wtted with a solution of camphor in alco- 
hel (ethyl) and added to make up about 1.5% of the 
pewder's weight. Measurements of the powder's shape 
were taken to the nearest 1/100th of a mm. Effects 

of the strain on the press itself were also taken in- 
ta account. It was found for instance, the matrix was 
wider by 9/1,000ths of a mm after the experiment. 
Fig. 2 gives microphotographs of the powder used, Fig 
3 results of the experiment without camphor and Fig 4 
results with camphor. Figs 5, 6 and 7 give closeups 
from Figs 3 and 4.: Fig 8 sums up the results of the 
experiment, It was found that, as a whole, elastic 
strain changes together with pressure, Three general 
ranges of pressyre may be gistinguished in this re- 
spect: 0-4 t/com°; 4-8 t/om* and 8-15 t/cm~. These are 


shown in Fig 8 as A,B and C, In general, elastic 
strain is small in range A while there is still room 
fer compression, it is greatest in range B and again 
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‘Pressing 


ASSOCIATION: 


Card 4/4 


desreases in range C where the high pressure applied 
gives the powder greater cohesion. Another factor 
effecting strain is the size of the grains. It was 
found that the smaller the grains, the greater the 
change in the powder's measurements after removal from 
the press. It was also found that the degree of oxi- 
dation affects strain, increasing it especially in 

the A range. Finally, it was found that such agents 

as camphor tend to even out the differences between 
the three ranges of pressure and make for better all 
round results of pressing. There are 6 diagrams, 6 
photographs, 1 table and 21 references, 9 of which are 
Polish, 5 Soviet, 4 English, 2 German and 7 Czech 


AGH — Krakow Katedra “Metalogrefii (AGH- Cracow Chair 
of Metallurgy) 
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anical properties of sid- / 


The oxides were 
%, and the spect: 
flowed by sinte 2 igin 
The microhardness and cle 
zone were measured, and bendin 
and d. of either part were detd. Th 
sintered. metals were found on relatively 
oxides: CuO 4%, FeO; 24%, and WO; 2-4%; however, 
the effect wus interrelated with sintering time. The best 
properties in the transition zone were found in specimens of 
_ the system Cu -+ 4% CuO0-Fe + 4% FeO:.. The improve- 
1 ment in the Aaaly of samples was explained by the strong: 
activity of a reshly reduced surface. W. Tomaszazvie 7 
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A221/A026 


AUTHOR : Rutkowski, Wradystaw, Doctor of Engineering, Docent 
ee : 


TITLE: The Role of Heat Expansibility in the Lubrication Process of Sin- 
tered Bearings ; 


PERLODICAL: Hutnaik, 1960, No. 12, pp. 472 - 476 


TEXT: In this article the author explains the selflubrication principle 
bearings made of sintered metallic powders. Bearings, after being, sintered, are 
soaked in proper hot oil, which fills all pores between the grains of sintered 
metallic powder, It 4s known that while the machine fitted with selflubricating 
bearings is in motion, the ofl flows out and lubricates. the shaft; on the other 
hand, when the machine stops or is at rest, the oil is drawn back into the bearing. 
In order to explain this phenomenon, the author established that there are only 

éyye possible patterns, in which the grains, assuming they are perfectly round, can 
settle against each other. Knowing the pattern he calculated the free space be- 
+weer the grains. These five patterns are: a) cubic, b) ortho-rombic, ¢ spatially 
central, d) tetragonal and e) rhombohedral. Maximum porosity corresponds to tne 
first - and minimum porosity to the last pattern, However, no orderly and uniform 
pattern is obtained while filling the mold with metallic powder, becaus® it settles 
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' (|e Role of Heat Expansibility in the Lubrication Process of Sintered Bearings 


at random, In order to find out the average pattern and consequently the average 
porosity, the author carried out 1,000 experiments by filling a glass cube with - 
accurately calibrated shot. By this way he found that the average porosity takes 
. 31.51% of the total space. . It is obvious that with increasing temperature of the 
‘pearing all grains expand and simultaneously the free space between them increases, 
too, Assuming temperature increases from 20 to 60°C and taking into consideration 
tne expansion coefficient of the alloy of which the powder is made, which is 15x 
y 1076, the volume of pores will increase to 18 x 107+. of the initial volume. How- 
ever, because the expansion coefficient of oil is greater,. being 0.0007 em3/°C, 
the ot] will attair. the volume 28 x 10-3 of the initial volume and therefore it 
fiows out of the peres. Another aspect of this reasoning is the external pressure 
-xerzed on the bearing by its outer casing. Because of the confined space, the ex- 
panding grains of metallic powder exert some pressure against each other and sus- 
+sin some deformation which causes shrinkage of pores, In this case again the oil 
which expands is pressed out of the pores. Lateron, the bearing ccols down either © 
because of reduced friction caused by lubrication or due +o turning off the machine, 
the grains revert +o their original shape and the oil is sucked back, . here are 
6 photos, 3 figures, 1 table and 16 references: 12 Polish and 3 English and 1 
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The Role of Heat Expansibility in tne Lubrication Process of Sintered Bearings 


German. 
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3/131/62/000/001/0%6/237 


A060/A101 
AUTHOR: Rutkowski, WZadys¥aw 
“PTTLE: Recrystallization of sintered silver under addition of insoluble 
impurities 


‘PERTODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 37, abstract 1G275 
("Arch, hutn’, 1961, 6, no. 2, 109 - 135 [Polish; Russian, English 
summaries]) . 


W was being introduced by the methods of powder metallurgy. Ata W content up to 
1% no effect of the W upon the recrystallization was observed, There are 19 ref- 
erences, 


TEXT; The effect of W upon the process of Ag recrystallization was studied. WA 
— 


O. Padalko 


[Abstracter's note: Compiete translation] 
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161. 
Chemistry, Institute of Huclear Research, 
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Pars Academy of Sciences, 
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(Spectrophotome try) (Calcium) 
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1. Department of Analytical Chemistry, Institute of aera 
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AUTHORS: Rutlowski, W., Szymanski, J. 


ere 


TITLE: Measuring the specific surface of metal powders 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 34, abstract 5G22 
("Rudy i metale niezel", 1961, v. 6, no. 8, 338-340, Polish; ae 
1. Russian, English, French and German summaries) : 


TEXT: A description is given of a method and equipment to measure the 
surface from low-temperature adsorption of N vapors with the aid of the Brunauer-! 
Emmet-Teller equation, It is shown by the example of vortex Fe-powder that the 4 
specific surface is a linear function of the magnitude of powder particles, — Low-. 
temperature oxidation of Fe- and Cu powders: at 300°c leads to an increase of the | 
‘specific surface by more than twice. ‘ a 


R. Andriyevskiy 


[Abstracter's note: Complete translation] —- 
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AUTHOR: Rutkowski, W. 
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TITLE: The effect of oxides when sintering metal powders 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, nO. 6, 1962, 33 - 34, abstract 
6G258 ("Neue Hutte", v. 6, no. 12, 1961, 788 - 790, German) 


TEXT s The effect of O on the properties of sintered Fe and Cu powders was 
investigated. Metal samples were produced poth from oxidized powders and by . 
adding ready oxides to the initial Fe and Cu powders. The 0 content was varied — 
from 1 to 1.6% for Fe and from 0 to 0.6% for Cu. The effect of the 0 content on 
the density and mechanical properties H, and On, of samples was studied. Curves 
representing the corresponding dependences are given, It ig established that 
there is an optimum of properties at a certain 0 content which corresponds to 

2 - 4% Fe03 for Fe and 4% Cu0 for Cu. It is shown that both methods of intro- 
ducing O have the same effect on the properties of metals and on the sintering 
process (in reducing atmosphere). ‘This fact indicates that the favorable effect 
of oxides is connected not only with their reduction in the process of sintering, 
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but also with the Secondary oxidizing reaction 
tion, which leads to the formation of hi 
tacts) promoting sintering, 

to reach the same resul 

effect of water vapor, 


I. Brokhin 


[Atstracter's note; Complete translation] 
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used for controlling the progress of sintering. The authors’ study 
was divided into two parts; at first the electrochemical_potential 

of compressed samples with the density of 4.0 - 6.0 g/cm? and sam- 
ples compressed. and sintered for 1, 2, 4 and 8 hours was measured. 
This was followed by checking the density and microstructure of 
samples. The samples, 20 of them, were made of carbonyl iron powder, 
compressed by 5.4, 7.2, 10.8, 14.4, 16.2 and 18 t pressure and form- 
ed into 7 x 5 x 30 mm blocks. 16 of them were sintered and the 
remaining 4 were examined in the raw state. The sintering was carri- 
ed out in a protective atmosphere of hydrogen at 1,000°C. The only 
variable parameter of the sintering process was the time which was 
selected as 1, 2, 4 and 8 hours, respectively. Each sample in turn 
was connected with a calomel electrode and the EMF of the thus fornm- 
ed element was measured. The system was standardized by means of a 
Weston cell. The electrodes were kept in a nitrogen protective 
atmosphere; the air from the cell being removed by a vacuum pump, 
-Each test was repeated 3 times with practically identical results. 
The measured potentials were influenced by samples’ density and 
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: P/039/61/000/007-8/001/001 
Determination of electrochemical... pOoo1/D101 - 


sintering time. For samples sintered for 1 hour, the potential 
varied according to density from 571.5 to 566.0 mV. For samples 
sintered: for 2 hours it varied from 569.15 to 560.2 mV; for samples 
sintered four hours the corresponding figures were 560.0 to 544,2 


mV, and for samples sintered eight hours they were 532.0 to 527.0 


mV. When, subsequently, the densities of samples were checked, it 
was found that the density curve rises steeply for samples sintered 
for shorter times, while for longer sintered ones the density curve 
falls. On examination of the samples’ microstructure it was esta- 
blished that longer sintering time causes an increase of grain size 
and reduction of inter-grain pores. The authors arrived at the 
following conclusions: The measurement of electrochemical potential 
can be successfully applied for sintering control; this method is ~ 
sensitive to variable parameters of sintering process, in particular, 
to sintering time; electrochemical potential measuring results are 
in agreement with subsequent density and microstructure check exa- 
mination; the measurement results are reproducible within an 
approximate 4% eccuracy. There are 9 photos. 2 tables, 1 figure, A 
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$/226/62/000/001/014/014 
1003/1201 
Author. Rutkovsky, Y. 
ee 


oes 


Title: THE DEVELOPMENT OF POWDER METALLURGY IN POLAND. 
Periodical: | Poroshkovaya metallurgiya, no. 1(7), 1962, 93-96 


Text: Before World War IL the industrial output of metal powders in Poland was small and dependent on 
supplies of raw mate-ials from abroad. The rapid post-war development of industry in Poland gave a great 
boost to powder metallurgy, and despite numerous difficulties stemming from a severe lack of equipment and 
know-how, Poland kas today several plants producing a relatively wide range of metal powders of which 
the chief producer is the “Baildon’’ plant in Katowice. There is a photo of the Dept. of Powder Metallurgy 
in the Glivits Institute of Metallurgy. 


Association: Gornaya i metallurgicheskaya Akademiya, g. Krakov (Mining and Metallurgical Academy, 
Kracow). 


Submitted: July 22. 1961 
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MINCZEWSKI, Jerzy; RUTKOWSKI, Wladyslaw 


: Fluorometric determination of trace content of beryllium in silicates 
by means of morin, Pt. 1. Chem anal 7. no.6:1107-1118 '62, 


1. Department of Analytical Chemistry, Institute of Nuclear Research, 
Polish Academy of Sciences, Warsaw. “s 
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BASINSKA , Maria; RUTKOWSKI , Wladyslaw 
i isti tion methods of 
Comparison of distillation and extrac ; 
penetrating trace amounts of germanium; application for 
the determination of germanium in minerals and coal. 
Chem anal 8 no.3:353-360 '63. 


1. Department of Analytical Chemistry, Institute of Nuclear — 
Research, Warsaw. 
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1. Department of Analytical Chemistry, Institute of Fuclear 
Research, Warsaw. 
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be significantly uccelerated. 3. 

importance. 4. This optimum content is low, 

5. The effect of oxides added to the powder mixture cen 
an oxygen film. dIrige ert. has: 5 figures. 
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_ @ITLE: Control reds with sintered boron carbide for the "Anna" zero power 
level reactor 


SOURCE: Nukleonika, vs 4, noe 1, 196%, 47-55 
TOPIC TAGS: reacotr, Polish "Anna" reactor, boron-carbon system, reactor 


‘ control, metal boride, reactor control material, boron carbide, reactor 
- gontrol rod, zero power level reactor 


ABSTRACT: Primary puxpose of work was an attempt to densify boron carbide 
powder to a 95% minimum and to shape rode cores. Further studies dealt with 
grinding of the shaped pieces, surface finish ef the aluminum tubes which were 
to hold the boron carbide, and with welding of the end caps closing the tubes. pened 3 
. Densification tests included hot and cold moulding of pure boron carbide and 
: with admixtures. Individual powers as well as thoir blends with various 
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| ACCESSION NR: AP4015320 


- lubricants were cold mouled under a pressure of 5 to 20 tons/em®, Stearic acid 
turned out to be the best lubricant. The highest attained density in the 
pressed tablets was 60% of theoretical density. Hot moulding was one in an 
apparatus consisting of three basic parts: a 50 kilovolt amp transformer, a 
2500 G Tammann furnaces; and instrumentation. The transformer can be powered 
by a 220 or 380 volt circuit. Hot moulding tests of B,C powiers were intended 


for determing the lowest moulding temperature and pressure which are required 
for producing core shapes witha density of 2 to 2.5 g/em. Shaped core 
pieces with a height up to 100 mm had an average density of 2.0 to 2.3 g/cm, 
depending upon height, when moulded at 2000C under a pressure of. 200 kg/cm. 
The density of the shapes whose height was not above that of the average was 
full homogeneous and almost that of the theoretical density. Based on test 
findings, the core. shapes are produced by weighing out powler blends of 
- 600, 800, and 1200 grain size; wet grinding with addition of stearic acid and 
benzene; drying or granulation and drying; cold moulding under a pressure of 
5 tons/ow?, transferring the moulded tables to graphite diag; hot mowlding 
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_ from 1700 to 21000 under a pressure of 100-200kg /ems removal of the shaped i 

: pieces from tho graphite die; cleaning and grinding; washing, drying and 

i density determination. ‘Those pieces whose densities were within the proscribed 

> V4mits and whose sizes were within the tolerance limits were used as the . 

i gontrol rod cores. Those wore then onoapsuled in aluminum tubes which wero | 
i 
| 
t 
i 
i 


_ "then closed by welding end caps onto them. "Authors wish to thank Mast. of 
Eng. E. Mizerza as woll as M. Pronaszka and C. Wozniak for their participation 
in produoing the control rods." Orig. art. has: 2 figures. 
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1. School of Mining and Metallurgy, Krakow. 
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ORG: Department of Nuclear Fuels. and: Construction Materials, ‘Institute of Yuclear 
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TITLE: Some properties of boron carbide sintered under pressure 
SOURCE: Nuldeonika, vs 10, noe 8, 1965, We5=H92 . 


| woprc TAGS: » boron Sey beers nuclear: Reactor control oqutpmont, hardness, 
“tensile strength Sy: 


| ABSTRACT: » In connectita: with ‘the ‘penueactocs of the boron carbs eeutesae and  patety 

rods for the zero-power Anna reactor, tests were made of some properties of pressure~. 

sintered boron carbide. Hardness, and its dependence on the pressing-piston. distance, 

. | tensile strength, microstructrue, and. diffraction patterns were. =e Orige:: 
‘| arte has: 9 figurese /NA cee 
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| Chamamie acid.  V. Nz Rorsovaarnt and D. A. Brooskit. Russ. 23,396, Oct. 31.¢ 
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Padio ~Interference 


The struggle against interference. Radio, 29, No. 3, 1952. 
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Grog briek for furnace crowns. _D. S. Rutman. Ognen- 
pory 13, 69-73 1948); Chem. Zentr. 19497 4487==Corttigated 
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bull clay, burned ut 1:40°, withstands 1700°, has # porosity 
of IBS and uw mech. strength of 252 kg /sq. cm. The 
compris: SHO: bd, ALO, + TiO: 44 067, and FeO; 1.25% 
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SAUTE HORS : Bychkov, A.~., Hutman, A.uh. And Sergeyev, P.V. 
Sonparisen of indirect methods of analysis of auto- 
, systems on the basis of I-A. Vyshne- 


L, Hekhonika, no. 1, 1965, 16, - 
mskogo mashinostroit. in-ta, — 


optimum parameters of a systen 

thodg ave applied which become widely popular 

quality of ths transient process: the method 
ibutiou of roots, intezral criteria and the method of choice 
parameters, basca on minimising the deviations. The results ob- 

tained are compared vith the date oz direct numerical computation. 
in this way Lea. Vyshnegradskiy's problem is-used for verifying the 

indirect methods cf quality estimation. Comparison shows that all 

methods give the general tendency in the position of the zone of 
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AUTHORS: Vinogradova, L.' V., Makarova, T. S., Rutman, D.-S., 
Poluboyarinov, D. N., Popil'skiy, R. Ya., Serova, G. A&A. 


TITLE: Manufacture of sintered ceramics from magnesium oxide 


PERIODICAL:  Ogneupory, no. 3, 1961, 123-124 


TEXT; This article describes the process of manufacturing thin-walled, 
gintered crucibles and shield tubes for thermocouples from magnesium 

oxide. This process was elaborated at the Podol'skiy zavod ogneupornykh 
izdeliy (Podol'sk Plant for Refractories) jointly with the kafedra WW 
keramiki (Department of Ceramics) of the Khimiko-tekhnologicheskiy | coe 
institut im. Mendeleyeva (Institute of Chemical Technology imeni 
‘Mendeleyev). The crucibles are intended for metal smelting. The initial 
material was commercial magnesium oxide with a content of ~98% MgO, 

the preparation of which (firing temperature and mode of crushing) was 

worked out according to previous Sua tone Commercial magnesium in. powdery 
form is first fired in molds at 1300°C and then finely ground ina 

vibrating mill by means of steel balls... The powder was plasticized by 
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. hie 89691 i 
Manufacture of sintered ceramics .-. : s/131/61/000/003/001/001 
“ . : B105/B206 ae 


means of paraffin with an addition of oleic acid. The shaping of 
crucibles and shield tubes for thermocouples from magnesium oxide by the 
"freezing-on" method permits the manufacture of products with a wall 
thickness of 5-0.3 mm. After partial burning out of the paraffin at a 
temperature of about 200°C, the products were fired in a regenerative 
medium (#, ) at 1700°C in an electric furnace with a molybdenum coil. 


The firing time was 5 to 6 hr (2 hr in the high-temperature zone). After 
sintering, the average weight by volume of the products was 3.36 to 

3.38 g/cm), and their apparent porosity 0 to 0.4%; the white products 
showed good translucence. Pyrometric ceramics produced from magnesium 
oxide in the form of shield tubes for thermocouples and capillary tubes, 
permits temperature measurement up to more than 2000°C. The relatively 
gimple process permits the manufacture of products for use at high © 
‘temperatures, the waste being very small, There are i figure and 1 
Soviet-bloc. reference. 
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ASSOCIATION: Pcdol'skiy zavod ogneupornykh izdeliy (Podol'sk Plant for 
Refractories) Vinogradova, L. V., Makarova, T. S., Rutman, 
D. S.3;  Khimiko-tekhnologicheskiy institut im. -~ 
Mendeleyeva (Institute of Chemical Technology imeni 
Mendeleyev) Poluboyarinov, D. N., Popil'skiy, R. Ya., 
Serova, G. A. 
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AUTHORS: Rutman, D. 8.3 Vinogradova, L. V.; Makarova, T. S. 


ORG: none 


TITLE: Advancements in the technology of pure oxide ceramics under industrial 
conditions : : 


‘SOURCE: Hauchno-tekhnicheskoye obshchestvo chernoy metallurgii. Moskovskoye 
pravleniyo. Vysokoogneupornyye matorialy. (High refractory materials), Moscow, Izd-vo 
Metallurgiya, 21-39 
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TOPIC TAGS: oxide ceramic, refractory oxide, corundum refractory, magnesium oxide, , 
refractory product _ | 

1 

! 


ABSTRACT: Fundamentals of the industrial technology of ceramic products made of 

pure oxides are presented. The developments in aluminun, magnesiun, and zirconiun 
oxide product technology, described by v. S. Rutman and L. V. Vinogradova (Trudy 

HTO Chi, t. 27, 1961, 142—147) and }). S, Rutman dnd Ye. R. Skuye (Issledovaniye v 
oblasti glubinnykh protsessov. Izd. AN SSSR, 1962, 228--238), at the Podolsk Plant 
of Refractory Products are summarized, and further advancements in these fields are 
reported. Practical production methods for 7 ~undum articles with maxinun durability; 
and minimal flaws attainable at optimal firing temperature, and methods for chemical i 
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enrichment and strengthening of water-based castings are described. Possible means 
for producing zirconium dioxide articles without prior stabilization of the material, 
‘conditions for the stabilization process, and the effect of the raw zirconium diox- 
ide quality upon the production technology and vroperties of the products are dis- 
cussed. Production of magnesium oxide articles has been investigated for the possi- 

bilities of MgO dispersion without subsequent chemical enrichment, and the conditions 

for molding the products by using aqueous suspensions with minimal hydration are 
described, Mass production of refractory ceramic products such as crucibles, pipes, 
pyrometric equipment, etc is explained, Orig. art. has: 7 tables. 
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TITLE: The en ne of optimun sannPaotupies pee for the manufacture of 
dense, mullite-corundum refractories 


SOURCE: Nauchno—tekhnicheskoye gbahohestve chernoy siatiliueali. Moskovskoye oe 
pravleniye. Vysokoogneupornyye teamed eae asta cuats meee): EABSOL, Izd~ to 
vo Metallurgiya, 1966, 63-71. yee 


TOPIC TAGS: clay refractory product, refractory product, fire olay 


ABSTRACT: The effects of degrea of alumina pulverization, the clay composition, 
the proportion of clay to alumina, and the firing temperature on the properties of . 
fire clay were investigated. This investigation supplements the results of D, S.. 
Rutman and L, V. Vinogradova (Ogneupory, 1954, No. 3, 105-~113). Fire clay specimens 
‘were prepared from different initial alumina-clay fractions, extending from 90 to | 
30% alumina, and were fired at three different temperatures—1330, 1410, and 15206,": 
Tne apparent porosity, shrinkage, homogeneity, and water-carrying capacity of the ql 


‘Specimens were determined, The experimental results are’ summarized in graphs and © 
tables (see Fig. 1). It was found that best results were obtained for a ratio of . 
90% fire clay, Peas. size < 0,09 m, and 10% clay (80% alumina + * 208 clay), 
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and a firing temperature of 15206, Microscopic studies were performed by Ve Ve 
Lapin and N. I. Gaynanova. Orig. art. has: 4 tables and & graphs. “a 
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416036929 UR/0000/66/000/000/0072 7008 
AUTHORS : Rutman, D. .3 Vinogradova, L. V.; Makarova, @. S. 

ORG: none : | 

TITLE: High-temperature protective coramic sheatiting for thermocouples 

SOURCE: Nauchno-tekhnicheskoye obshchestvo chernoy metallurgii, Moskovskoye 
pravleniye. Vysokoogneupornyye materialy (Highly refractory materials). Moscow, Izd- 


vo Metallurgiya, 1966, 72-81 . os ’ 


TOPIC TAGS: refractory product, refractory oxide, refractory coating, thermocouple 


ABSTRACT: This paper is a short survey of the development and research work carried 
out since 1958 in the Podolsk Refractories Plant (Podol'skiy zavod o gneupornykh 
izdeliy) with the aim of producing high-temperature protective sheathing for uheres [ 
couples, It is desired to manufacture: 1) protective thermocouple. can% mri : : 
mixture of alumina and metalloceramic additives; 2) protective tie. = 
made from alumina, zirconium dioxide, and magnesium oxide; 3) protective ats RES 0 

sheathing for thermoelectric materials made from aluminum and Magnesiv~ c..des. The -! 
chemical composition of the various ceramic materials and the mechanical Sva01iity 
and electrical resistivity of the ceramic sheathing are shown in graphs and tables 
(see Fig. 1). On the basis of the experimental results, ceramic high-temperature 
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Fig. 1. ‘Dependence of 
stability of refractory 
end-caps for thermo- 
couples on the wall 
thickness of caps. 

Open circles, end-cap 
intact; shaded circles, ; 
end-cap destroyed | 


“performance time, hours ~ . 
ee ae ee 


nN 


rr ar aT pe 18 
3 wall "shickness s of end-cap, mm 


peobestave Sherasecuste sheaths are being mass-produced at the Podolsk Refractories 


‘Plant. Orig. art. has: 4 tables and 2 graphs. 
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AUTHORS: Rutman, D. S.3 Osintseva, 0. G. 


ORG: ‘none 


TITLE: Technology, properties, and means of improving the manufacture of electrical 
silicon carbide heaters 


SOURCE: Nauchno-tekhnicheskoye obshchestvo chernoy metallurgii. Moskovskoye 
pravleniye. Vysokoogneupornyye materialy (Highly refractory materials). Moscow, 
Izd-vo Metallurgiya, 1966, 159-177 


TOPIC TAGS: silicon carbide, electric device, electric equipment 


ABSTRACT: This paper is a review-of the properties and present-day Soviet methods 
of manufacturing electrical silicon carbide heaters. The following topics. are 
discussed:' 1) physicochemical processes occurring during the thermal treatment of 
silicon carbon heating elements; 2) methods developed to increase the density of 
the elements; 3) influence of the quality of raw materials on the properties of 
the heating elements; ) obtaining elements with positive thermal resistance 
coefficients; 5) factors that affect the high-temperature stability of heating 
elements; 6) improvements in the construction of heating elements. Each topic is 
accompanied by’ pertinent graphs and tables taken from the literature (see Fig. 1). 
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Fig. 1. Change in the 
electrical resistance 

- of large-grain heaters 
with positive thermal 
resistance coefficient 
TKES. Measurements in 
a six-rod furnace at 
13000. 1 to 6 - number 
of rod os : 


ame 


"Resistance, y .olnit. "st 4. 


vv 


so 


OO. - WO. a 


ne t a on . * . ° ; ; 
1 6500 wm. : 

Fils aia ie, Beecige. e Working time, hours - Sate tee 
« is concluded that the research results obtained to date will, eventually, yield 
better electrical heaters of improved stability for industrial applications. Orig. 
art. has: 10 tables and graphs. = 4 
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ACCEGIOW 1M: APSO10-417 : Um/0131/65/000/004/0042/0044 


AUTHOR: Lerein, V.P.i Frolaz, A.G.; Vieliaroy, A.F.s Yavoynidy, V.Io5 Vin 


The Vas Rutmon D.o. , 
TITLE: Nature of the conduotivity of Mgo and alumina yp 
2 ; 


SOURCE: Gamowoe 4, 1966, 42-44 

rae AM ow 
TOPIC TAGS: metal oxihh conductivity, meenedium oxide, alumina, high temperature 
conductivity, aintored mannena, interes corundum, liquid metal oxddation, casting 


control \ sa ao 


ABSTRACT: To determine the’ naturo of the conductivity of the solid oxides MgO and | hee 
Al,Oq at high tcmporatures, uso wag mado of sintered MgO and sintered corundum which , 5), 
acted as elcctrolytes in tho following galvanic concentration cell: Fe-O-C MgO or Al,0, iy 
Fo-O-C saturated (seo Fig. 1 of tho Enclosure). With MgO aa tho solid electrolyte, thie : a : 
meagurementa woro mado at 1500C; at thia temporature the fraction of n-type conductivity ~~ 
was found to bo only 3%, Tho conductivity of MgO {a thorefore almost entirely ionic. In’. ~ Me 

the cane of AlgO3, its conductivity was 29% n-typo at 1600C and 24% n-type at 1650C. z 
- On tho basis cf tho galvanic concentration cell thus tested, a sensing device was constructed ~i 
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| for determining tho opldizabitity of a Lquid metal in the course of melting, discharge, — 
and casting. Determination of tho activily (content) of oxygen in a molt offers extensive — 
prospeels for tha control of industrial proceases and makes it possible to exert a 

conaidorablo influence on the quality of the metal, which depends substantially on the 


oxygen content. Orig. art. has: 1 figure, 1 table, and 6 formulas. - 


ASSOCIATION: (Luzgin, Frolov, Vishiaroev, Yavoysldy} Moskovekly institut stall 1 
splavov (Menon Jnctltute of Stock and Alloys); (Vinogradova, Rutman] Podol'skly zavod 


ognoupornykh izdelly (Podol’rs Refractory Matorinia Plant) 
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; 1. Sibirskiy fiziko-tekhnicheskiy institut imeni Kuznetsova, 
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RUTMAN, D.S. 


"Casting zirconium refractor 


y articles" by G.P. Kaliga, 
Reviewed by D.S. Rutman. DEDSUROEY: 30 no.4:46 ‘is 


165. 
(MIRA 18:6) 
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BORISOVSKIY, Ye.S.; RUTMAN, D.S.; MIN'KOV, D.B. 


High-alumina inserts for the continuous casting of steel. Ogneu- . 
pory 27 no.2:59-63 '62. | - (MIRA 15:3 


1. Vsesoyuznyy institut ogneuporov (for Borisovskiy). 2. Fodol'skiy 
zavod ogneupornykh izdeliy (for Rutman, Min'*kov es 
(Continuous casting) (Refractory materials) - 
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 RUTMAN, D.S.; MAYKHROVSKIY, Yu.V.; GROMOV, V.I. 


A 5000 T. hydraulic press for making large elements. ; 
Ogneupory. 26 no.8:345-350 161, (MIRA 14:9) 


1. Podol'skiy zavod ogneupornykh izdeliy. . 
(Hydraulic presses) (Refractory materials) 
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AUTHORS: Rutman, D.S., Vinogradova, L.V., Krasotin, KeAe, — 131-12-4/9 
“Min"kov, DB. io 3 
TITLE: Refractories in the Hands of the User (Ogneupory u potrebitelya). 


Refractory Highly Aluminous Bricks for Ladles and Arresting Tubes 
‘Made of a Substance Composed of Mullite and Corundum ( Termstoykly 
vysokoglinozemistyy kovshevoy kirpich i stopomyye trubki mllito- 
korundovogo sostava) 


PERIODICAL:  Ogneupory, 1957) Nr 12, pp. 546-549 (USSR) 


ABSTRACT: According to a working method developed sets of ladle bricks and 
arresting tubes manufactured by the industry were tested in — 
practice. The durability of these bricks was found to be 50% greater 
than that of ordinary fireclay bricks. Furthermore, the manufacture 
and practical testing of a set of refractory highly aluminous ladle 
bricks made of a mullite-cormdum composition is described in detail, 
in which steel of different melts was cast. In conclusion itis... 
stated thats 
4.) The ladles lined by highly aluminous bricks are able to stand 18 

melts instead of the average of 11.8 in the case of ordinary 

Card 1/2 fireolay bricks, and that with these bricks no cracking or 
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Library of Congress 
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RUTMAN, D.S, ; POLBOTARDOY, D.N.; VINOGRADOVA, L.v.; . 
—eeorTEN HOY, D. v. . ? . *> POPIL SKIY, R.Ya.; 


Production of corundum refractories at the Shcherbinka plant. 
Ogneupory 19 no.4:237~238 ‘sl, (MIRA 11:9) 
(Sheharbinka (Moscow Province)-Refractories industry) , 
- (Corundun) 
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USSR/Chemical Technology. Chemical Products and their Application. _J-1l2 | ° 


Glass. Ceramics. Building Materials. 


Abs Jour: Referat Zh.-Kh., No 8, 1957, 27695 


3-0 mm) of chamotte and 51% of fine grained (below 0.09 ma) 
mixture of clay and filler in crusher rolls.- The moisture of 
the paste at. pressing is 5.2%, the pressure is about 20 kg per. 
Sq.cm, the burning temperature is 1500 to 1550°, duration 2) ~ 
hours. Product properties: Al,;0, + TiO content - TTh, poro-- 


load = 1520°; 40% of compression at 1750°, additional shrinkage 
at 1750° = 1.2%. The test of the refractory material at 1700 

to 1750° in an intermittently working furnace and in a coal dust 
fireplace of a boiler at 1600° showed that it possessed a good 
stability under these conditions. 
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VINOGRADOVA, L.V.3 MAKAROVA, T.9.; RUTMAN, D.S.; POLUBOYARINOV, D.N.; 
POPIL'SKIY, R.Ya.; SEROVA, G.A. 


- Production of Hineated ceramic from magnesium oxide. Ogneupory 26 
0.3123-124 "61. . (MIRA ui *4) 


1. Polol'skiy zavod: a izdeliy (for Winceradvas Makarova, 
Rutman). 2. Khimiko-tekhnologicheskiy institut im. pee aeteNe 
(for Poluboyarinov, ae ee | Ssrova). 


(Sintering) Magnesium oxide) 
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AUTHORS: Rutman, D.S., Vinogradova, L.V., Makarova, T-S+s Kalliga, G.Pes 

a “Yolbasova, VeAcy Shal'nov, Ye-l. : Me 

TITLE: Improvement of the technology of zirconium products for 
casting from aqueous suspensions of the pre-stabilized ZrO, 


PERIODICAL: Qgneupory, n0- 7, 1961, 301-302 
ibed here which were conducted at the Podol! skiy 
‘sk Plant of Refractory Products) to in- 
vestigate the possibility of avoiding the previous grinding of zirconium 
dioxide and, thus, shorten the technology of zirconium products. — Industrial 
zirconium dioxide with a content of 97.5% 2r0, + HfO, and chemically pure 

or the experiment. A mixture of 93% Zr0, 


TEXT: Experiments are descr 
zavod ogneupornykh izdeliy (Podol 


calcium carbonate were used f 


and 7% CaO was prepared. Briquets were pr 
500 kg/em@ and burned at temperatures of 4600°C and 1700°C respectively. 
The microscopic and X-ray structural analysis showed @ stabilization 

degree of 93-95% of Z2r05 in the briquets. The effect of the pH of the 


essed from it at & pressure of 
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24739 
$/131 /s1/000/001/001 /003 
Improvement of the technology ... B105/B206 : ; 
‘medium on the viscosity index of the crude zirconium mass was also tested. ne 


The particles are characterized by high values of the €, potential, which - 
cause the stability of the crude mass. With the parameters mentioned, an 


experimental batch of crucibles with @ content up to 300 om? was cast. The 
characteristic values of the blanks and of the products burned for 9 hr 

at 1600°C are compared in the table with the characteristic values for 
previous grinding of Zr0, and rinsing before stabilization. The duration 


of the production cycle is shortened by about ten days and grinding and 
rinsing of 2r0, previous to preparation for stabilization are omitted. The 


use of. stabilized 2r0, without previous grinding showed that the sintering 


‘ability of the material was slightly improved. There are 1 figure and 1 


table, 


ASSOCIATION: Podol'!skiy zavod ogneupornykh izdeliy {Podol'sk Plant of 
Refractory Products) D.S. Rutman, L.¥. Vinogradova, T.S. 
Maverove; Khimiko-~tekhnologichesxiy institut im. Mendeleyeva 
(Chenical: -technological Institute imeni Mendeleyev) G.P. 
Kalliga, YV.A. Kolbasova, f@.I. Shal'nov. 
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